Defective internalization of insulin and its receptor in cells expressing mutated insulin receptors lacking kinase activity.
The internalization and degradation of insulin was assessed in Chinese hamster ovary cell lines expressing either the wild-type receptor or mutated receptors lacking kinase activity. The mutated receptors included receptors which differed from the wild-type receptor by a single amino acid (substitution of an arginine for lysine at position 1030, a site critical for ATP binding) as well as receptors which had a deletion of 112 amino acids at the carboxyl terminus. Cells expressing mutated receptors lacking kinase activity were found to internalize and degrade insulin at about half the rate of cells expressing wild-type receptors with kinase activity. Moreover, insulin was found incapable of inducing the internalization of the mutated receptors, whereas it could stimulate the internalization of the wild-type receptor. Finally, the constitutive rate of receptor internalization was found to be the same for the mutant and wild-type receptors. These results implicate the intrinsic tyrosine-specific kinase activity of the insulin receptor in the ligand-induced, but not the constitutive, internalization of this receptor.